Development of amino acid transport system B0,+ in mouse blastocysts.
The capacity of preimplantation mouse blastocysts to express the novel amino acid transport activity provisionally designated system B0,+ increased approximately 3-fold 1 day after administration of estrogen to their progesterone-primed, ovariectomized mothers. Nevertheless, blastocysts obtained 22-25 h after estrogen administration (implanting blastocysts) had to be incubated in vitro for about 20 min before they fully expressed their B0,+ activity. No similar increase in B0,+ activity was observed upon incubation of blastocysts obtained before estrogen administration (diapausing blastocysts). Rapid metabolic changes can be induced in the uterus by massaging it with a blunt instrument while it is receptive to implantation, and this treatment was found to increase the apparent B0,+ activity in implanting but not diapausing blastocysts. In contrast, the activity of an incompletely characterized, Na+-independent system, which accepts L-lysine as a substrate, decreased more than 2-fold when implanting blastocysts were incubated in vitro. No change in Na+-independent lysine uptake was detected during incubation of diapausing blastocysts. It is suggested that both uteri and blastocysts develop the capacity to change rapidly some of their metabolic processes near the time of implantation, and one of the processes which may be subject to rapid change in blastocysts is amino acid transport. These developmental events appear to coincide with and could be required for the decidual cell response and implantation of blastocysts in the uterus.